The incidence of leukaemia and non-Hodgkin's lymphoma in young people (aged under 25) living in a predefined area around the nuclear power station at Hinkley Point, Somerset, was examined for the period 1959-86 by using cancer registry data. During the period since Hinkley Point began operationsthat is, 1964-86-there were 19 cases in the area compared with 10-4 expected from national rates, giving a standardised registration ratio of 1-82 (95% confidence interval 1.10 to 2.85). The incidence in the rest of Somerset was also high, however (standardised registration ratio 1-18; 95% confidence interval 0*98 to 1-41), and the high rate around Hinkley Point may simply have been reflecting the high local incidence (ratio of the two standardised registration ratio's 1-54; 95% confidence interval 0 90 to 2-52). Analysis of predetermined five year periods showed that the excess cases in the Hinkley Point area were concentrated in the 10 years 1964-73 after commissioning of the station, at a time when rates in the rest of Somerset were close to the national average. In particular the nine cases occurring in the five years 1969-73 were about four times the number expected from national rates (standardised registration ratio 3-96; 95% confidence interval 1-81 to 7.52). Rates 
Introduction
In the past five years there has been much discussion about the incidence of cancer, and in particular childhood leukaemia, in the vicinity of nuclear installations.`6 Hinkley Point is a nuclear installation situated on the north coast of Authority."~The rates quoted in these reports were calculated by using a locally compiled register of patients of all ages developing the disease in the catchment area of Musgrove Park Hospital, Taunton, since 1971. The Leukaemia Research Fund's centre for clinical epidemiology had supplied expected numbers of cases based on their study covering a large part of Britain."'" Our reports identified a high prevalence of leukaemia throughout the study area when compared with the Leukaemia Research Fund's data. For example, even ifattention was confined to the three years for which Leukaemia Research Fund data were available (1984-6) the 111 cases of leukaemia in people under 85 years of age in the study area were 61 % more than expected (standardised incidence ratio 1-61; 95% confidence interval 1 32 to 1 94).
Analyses of the geographical distribution of cases on the local register found no evidence of clustering. In particular, rates in the vicinity of Hinkley Point were not unduly high, though no specific hypothesis was f.ormulated regarding the nuclear installation. The third Somerset Health Authority report, however, contained an additional analysis testing a specific hypothesis about leukaemia in young people living in the vicinity of Hinkley Point by using cancer registry data. This BMJ VOLUME 299 29 JULY 1989 290 the Committee on Medical Aspects of Radiation in the Environment,' for example, statistical significance was assessed by using the one sided cumulative Poisson probability of obtaining the observed number of cases (or more) given the expected number. To explore the likely range of values, however, confidence intervals are also presented when appropriate.
We know from our previous work that there is a high incidence of leukaemia (at all ages) throughout the west of Somerset. It may be the case that any observed excess of cases in the specific areas around Hinkley Point relative to national rates may simply be a reflection of high rates throughout this area. Standardised registration ratios for the whole of Somerset were therefore calculated as an indicator of local incidence generally. When appropriate, direct comparison between the rate in the Hinkley Point area and that for the rest of Somerset is made, using results on independent Poisson variables-that is, the number of cases in the Hinkley Point area, conditional on the total number of cases in Somerset, should behave according to the binomial distribution. Results A total of 22 cases were registered in the 12 * 5 km area between 1959 and 1986, three of these occurring before Hinkley Point was commissioned in 1964. The cases were spread throughout the 12 5 km area without concentration in any particular patch. They also covered the entire age range under study, the youngest patient being 1 year old at registration and the oldest 24.
Main hpothesis- Table I Point has reporting rates vastly different from the rest of Somerset. Nevertheless, the small numbers in our series can make just one error alter the significance of a result considerably. The methods used in the Dounreay analysis were adopted in this study to ensure a degree of objectivity. There is, however, one aspect that was not replicatednamely, the justification for using the Poisson model for describing the distribution of leukaemia cases in the study area. The Poisson distribution is appropriate if events occur randomly in time and space throughout a population. If, however, this is not the case (for example, a disease caused by a virus might be expected to occur in time-space "clusters") then a higher than average incidence in a given area and time period would not be as rare as the Poisson model would suggest. Indeed, variation in excess of that expected from Poisson theory has been found in a recent study of mortality from leukaemia. 16 In The results presented for the Hinkley Point area are similar to those relating to other nuclear installations such as Sellafield' and Dounreay6 in that there appears to be an excess of cases of leukaemia in young people. The common methodology of the Dounreay and Hinkley Point analyses suggests that the results may be viewed in conjunction with each other. The temporal pattern of the cases in this study contrasts sharply with that found at Dounreay, where the excess cases were concentrated in the most recent period studied rather than the period after commissioning of the station. Nevertheless, it appears that the conclusion of the report on Dounreay when comparing the data with those from Sellafield-namely, that some features of these two plants "leads to an increased risk of leukaemia. . ."-could be extended to include Hinkley Point. The nature of the operations at Hinkley Point, however, are very different from those at Sellafield and Dounreay, which contain the only two reprocessing plants in the United Kingdom.
Whether viewed in isolation or in conjunction with results for other nuclear installations, there is no ready explanation for the results relating to Hinkley Point. The possibility that they are simply a chance finding can never entirely be dismissed, but the p values quoted, and in particular the p value for the 1969-73 period, show how unlikely it is that the excess cases were due to random fluctuation. It is important to note that the high incidence of leukaemia was established as BMJ VOLUME 299 the result of a prior hypothesis rather than through casual observation.
The suggestion that there is an association between some nuclear establishments and a raised incidence of leukaemia in young people in their vicinity is not a suggestion of a cause and effect relation. Detailed analyses of the Sellafield' and Dounreay' data showed that current knowledge regarding exposure to radiation and dose-risk estimates did not permit the possibility that the excess cases of leukaemia could have arisen through radioactive emissions from the nuclear plants.
We have briefly examined exposure to radiation in the Somerset area and concluded that radioactive waste disposal from Hinkley Point contributes a small fraction of total exposure.8 The timing of the cases of leukaemia in the 12-5 km area suggests that, if radiation from Hinkley Point was responsible, a large release soon after the first station was commissioned would provide a better explanation than the authorised routine discharges. Though There are other possible causes for the pattern of cases of leukaemia found in this series-for example, exposure to some unknown toxin causing cancer. Too little is known about leukaemogenesis to draw further conclusions. What seems clear is that it is no longer a question of Do raised levels of leukaemia in young people occur around (some) nuclear installations? but Why? Radiation may remain a possible explanation, but it is well to remember that nuclear establishments have many things in common apart from radioactive emissions, and the observed association may not have a direct cause and effect basis. We intend to conduct further work in an attempt to shed more light on the results presented so far. We shall examine the incidence of other diseases in the area to see whether there is any support for the possibility that radiation could be the cause. We shall attempt to discover more about the people affected to see if they were born in the area and whether they have familial links with any power stations. These results could test the plausibility of both the radiation and virus theories. 
ONE HUNDRED YEARS AGO
The average age at which children leave elementary schools is 12 in the towns and 11 in the rural districts, but in London the educational period is commonly prolonged to the age of 13; the larger number of these children do not pass beyond the fourth standard. We have about three millions of the pauperised class, and something like another three millions who are just a shade higher in the social scale, and the educational neglect of the children appears to be a main cause of this social defect. It is generally recognised that in Germany the educational system is greatly in advance of our own; all over Germany the attendance at school is universal and compulsory up to the age of 14 for boys. As an extension of the ordinary education there is also a system of evening continuation classes to which children are obliged to go up to the age of 17. It is suggested that the evening classes should be framed, to a large extent, upon the peculiar needs of the locality where they are opened, and that in rural districts evening classes should only be conducted in the winter, so as not to interfere with the field work of the summer. When the plan was recentlv brought before the House of Commons by Mr. Samuel Smith, M.P., it met with much general approval, and was supported by Sir Lyon Playfair and Mr. Mundella. All will agree that evening schools mav do much good, and we have no desire to raise difficulties, but it will be remembered that Dr. Farquharson had occasion to draw the attention of Parliament to the increase of myopia among school children. Some members of the profession think the danger to eyesight from night work so great for children, that they wish to abolish evening lessons. Mr. S. Smith, and those who desire to found evening continuation classes at board schools, need to consider the hygienic conditions under which their evening classes will be held, both as to eye-conditions, and as to the cleanliness and ventilation of the schools. To quote the success of German learning is not to satisfy us of the safety of uniform evening work for growing lads. Germany is a country of myopics, and many surgeons think that our population is undergoing a like change. Hypermetropic eyes are also exceedingly common among school children, and convergent squints are very frequent. It would, then, be necessary that any school at which it is proposed to hold evening classes should have good artificial lighting, as well as suitable desks for any writing class-work; while it must be remembered that desks and benches must be adapted to the stature of the pupils, and those fitted for young children are not safe for lads of older years. (British MedicalJ7ournal 1889;i:664)
